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The mechanism of Polygonum multiflorum Thunb. to attenuate lipid
metabolism disorder based on network pharmacology
and molecular docking technology
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(College of Pharmacy, Guangxi University of Chinese Medicine, Nanning 530200, China)

[ Abstract] Objective; To predict the mechanism of Polygonum multiflorum Thunb. on attenuating lipid
metabolism disorder by applying Network Pharmacology and Molecular Docking. Methods: Using software ChemDraw,
the chemical constituents of Polygonum multiflorum Thunb. were drawn and documented. Main active ingredients
and potential targets of attenuating lipid metabolism disorder were screened out based on the databases like Swiss
ADME, Swiss Target Prediction platform and Genecards, and DisGeNET. The drug-active ingredients-potential
targets network structure model and PPI network are constructed through the software Cytoscape and STRING database,
respectively. Potential targets were analyzed by GO enrichment analysis, KEGG pathway enrichment analysis and
visualized. Using software PyYMOL and AutoDock, the active ingredients were docked with core target molecules.
The body weight and body fat rate of APP/PS1 mice with long-term intragastric administration were measured and
the content of serum lipid (TG, TC, HDL-C, LDL-C) were detected. Results: A total of 30 active ingredients of
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Polygonum multiflorum Thunb. and 143 potential targets for the treatment of lipid metabolism disorder were
obtained. The enrichment analysis shows that the common biological process of Polygonum multiflorum Thunb. and
metabolic disorders are related to protein phosphorylation, protein binding, enzyme binding, protein kinase activity
biological processes, and the signalling pathways of PI3K-Akt, HIF-1, estrogen are mainly involved in the major
therapeutic role. Molecular docking predicts the stable connection structure between the active component and the
core targets. The results of animal experiments showed that compared with the model group, there was no significant
difference in weight between drug administered groups and the body fat rate decreased significantly (P <0.05).
Steaming and sun-buring products had significant effect on the abnormal increase of TG and LDL-C, but crude
Polygonum multiflorum Thunb. only had an impact on TG (P < 0.05). Conclusion; Polygonum multiflorum
Thunb. has an significant lipid-attenuating effect. The mechanism is predicted to be related with three main active

ingredients, including omega-hydroxytroxanin-8-methyl ether, Tricin and Kaempferolare, and PI3K-Akt, HIF-1

and Estrogen signaling pathways are affected through three core targets of EGFR, ESR1 and MMP9.
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T-IIRE ) & 4% 8 1 454 (protein binding) (ATP 45
4 (ATP binding) B %5 4 (enzyme binding) 2 FH #%
fiff 1% 4 ( protein kinase activity ) ZE4E T, i = 515
5% & (signal transduction ) | 24§ ¥ Wi i ( response to
drug) 4 H #5821k ( protein phosphorylation ) | 48 1k i
JR i3 72 (oxidation-reduction process ) % AH 5 Az ¥
o EEMENED 3 KKHPEABRI . E
H4a MG 5 E M m S ERER S,
KEGG i # & £ 43 #1 W 7x 2 5 R il #% ( metabolic
pathways ) ¥ £ 50 H #5 my B U5 FI, HL i 2 % b &
4 FNIE S S fef 1 5 i R AR R AL R B AR T
AE 55 ik JI I9E JUL I 3 -3 -2 1 OB ( PI3K-Ak) ok
ST AT (HIF-1) (MR (estrogen) {5 5 1 #%
(S

6 oFxiiE

B SIEE T o-FR R B R -8-H k15
2 A WS R HE S EGFR, ESRT, MMP9 73 )
FRoy TP G5 R I3 3. 4558 < -5 keal-mol ™
KW Z RSB > T Z A REIE AR 2 45 &, 45 &
AR U e W] — 3% 25 B AR iy . P 2 A BRI
M TaE G AR BRI 6. 45 2R B, T P
O 5 0B R B RRE A, AT RO E B9 %)
Tt .

RISV TR0 R G XS A e

kecal - mol ™'
. A0 #L
TP
EGFR ESR1 MMP9
o-F 3R F-8-H ik -7.31 -5.75 -7.08
HIE# -5.5 -6.4 -5.87
1 25 -9.76 -9.73 -9.72

Ao R F 8-k EGFR 53t 85 B H 78 % 55 ESRI 53 F Xt Bk s C. AR W 55 MMPY 43 i 2
6 ooy TR R A
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7 {AELEX APP/PS1 /R A5 B X 51 B9 &2
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6 NHM ig Ja, & AL TR To W] 22 5 AR R 4
SRR M AR R R T WT41(P <0.01), 5
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M AR L (T B 5 45 25 21 /0N BRI IR R 2 B E R T
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AR R T M4, WK 8,
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@ e e € .
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7.2 3t APP/PS1 /NFEMAE/KFEHEZ 5 WT 4
MM AW TG 5 LDL-C & 3 W 3 Fh i (P <
0.05) ;5 M 414 L, P, RO, P3-H, P9-L 41 Ifi i TG
i B FEFRL (P <0.05) ,P3,P6-L, P9 41 Ifil i LDL-
CFEBERM(P<0.05), WK 7,

i

“HRBAGHIEEL " i I AE T 2 O BACE 44
T [t AU 2 v I JC e 44, E0S G S T IR A A
AE . CHUAE NZR) i T IR A U R R S R
Hotre B iR, 02 v B DA SRUIR o A i3 25 L 0 i 22
Wik, (R DR IR)A “ANAIR, A,
W28, YRGS A R A (R
B EE e, BEH H g, & AT, PIE W SR
NENE . CRAX - TO Ao ) H : Td Z HE A %
MoAEH NS T8 2, bt i, R B4 "
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ok R, iR =2 Bk B DA AR BE A IR R R T 5 ALK
rH AR IR RS B AT K AR RS G, o BV B AR e rh R 2
el R AL B AR 2L R B
i DR T, 5 3R B= 22 19 g o A 2 AL 80w &
EWE.

HHifr 8 x5 g B = AL B A — o i B AE
FHELAE I R A — B (i, B 2o
FITROEAE, AT REARAS RO A A . B R &
WAL & KB R KBRS W4, 1T AR i & 11 i A T
VG 2 (JAK2) /15 5 5% 5 F 5 340G + 3 (STAT3 ) i@
% FE 27 ApoE K5 R i Ik /1N B 3l Ik ok FF 68 A6 B e iy B
A AR I ) AT S 9 T U A 5 AR i A
R Btz 3 TR 1R R TR R Rl I T RS R B DT A e A
S Z AP, I nr 2 e D5 AR s A K s 2R A
fift 10 I 1R 48 A0 AR Sk e 4% 3T3-L1 41 i A1 &5 i 2k
EHESI N R R A MIERES ", APP/PS1 /N
Ry 28 BB IR DU ER e (AD) S LAY | g DR TR ) 5



APP/PST /I B4 S S A 2 38 EL el AE i, AR 52
gk Fh R APP/PST /N B 391 47 3% )5 4 5 G
A AT A Bl 2 B 2 T e, SRR R AT 5] /N B
BRI ZEEL . 7 15 A [ 26 W & 1K 01 45 20, B
ZEMGFE FEXE /N RRE T B HIREHR 2T
e e A i) A 4% 245 9 4 T S e B W) A () I g 4
/N IS AR, A 5 BE P 25 0 TG K,
ZEMG 5 0 TC,HDL-C, LDL-C 17K -, T &
X APP/PST /NEUIE AR I S AL s e 1 . A
b, o] 10 e 3 i AR 2L S 3 T IR AR ik
FEHE AD FHIC A HLEI 58 BAT S8 L,

3 3 0 2% 24 B A4 7 1k AR AT < 2 -1 M A -
FERE 37 N PPL 2% 5 SCBK B HE T, o] HE I w-3 3
KRR -8-H kB 7E 2 104 B 45 o 32 B0 o )
Al 3@ f EGFR,ESRT, MMP9 %5 %00 #0855 & 4% 2 3% g
A S AL AR o 0 0 32 405 St 000 555 1 i 2%
w-FRIERE R -S-HEE {15 LR 5 %0 S
EGFR,ESR1, MMP9 1) 25 & 3 H A B4 1 58 F1 7 o
EGFR 2R AEKH FZ AR RN Z — fE &
BEESHSFWS 5 H M T4 M L, EGFR vl il
b 2 Sk R R 2 I R T R Y RN i R
T i 107 A5 P vt % T A 1 L 6 A EGFR 41D i 51
TR YT P BRI A 2ok R b B g 0 HE AR R
EGFR ik, 2 55 Ii BR & WA 56 il 1) 35 R A A
JIT AR, ELAT 98 IR i m po 635 2 L 0% B9 EG-
FR-PI3K-Akt 5 5 % il i b AL B s & H =21k
(LDLR) o {1 f AR [ st 5% B . 8 285 0 A% 34 L B s 2
' ESR1 HLFR N M K Z 4K o (ERa) , PR R
B0 R I, 4t A rh 5 A7 ERoc U4E H5 AR T
Fads. FAEH i ERa i MMM R G S A BT
Tl T Mok J2 2 B BT AN R IG5 AR a5 35 L 0 1
Bl BFgE I MMPO ) £ 25 P A B R
) BRI L R AL 1 A AR

R E— A AT 1 Rl A A I K LM G A
FH B e, % v AE HE A AT GO J KEGG 3 i & 4
M. GO B4 43 HT 45 SR S v A 5 0T BE 2 2
FMAG 5% H ARG AR E L E N
GhG WSSO S E A REE S S TR TS S,
KEGG 3 [ 5 5 40 b 25 5 0T #0047 1 1% ok 382 i 1R
B EL T g5 PI3K-Akt, HIF-1, estrogen {5 53 % AH
o it BTG EGFR-PIBK-Akt {5 55 5 & 5 3 H
[ it 458 BB 4 i 0 B 07 2B B, 3 a4 ) PI3K-Ake
38 B R AE BB A R R I Y R B bR B TC,
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TG /KT R LA K g 05 2 & T A0 B 25 1 B 0 e )
A, I 0 R A R AT HIF-la & — Fh %
sk PR, 70 S AR 3 I M B BE v R A 4 9 Y AR B
FRBHERT . HIF-1 §20 lipinl /9 3% 3K 0] LBy 1k 7 9F
TEORS R NS W T 5 s 2 R R OIF R R 0 2 AR
estrogen il i ERa FEAIK TG & 1 DA 1fif 9k 2> I g i A2
PE L M R AR L/ R W 4 s AD 9 JE
A0 PI3K-Akt, HIF-1, estrogen {3 5 38 [ 34 % 0
e AD HA— R 7 AL I e 3 i
i P9 R B A 3 2 A DA T 38 B 23 AD IR, M S
AR BRI ZEEL S AD A OCHK 52 56 B 5% £ A7 L %
S5k,

gi Bk AW R W S 3A 9T i B AR 3R
GLEBEE R THE N o-f 3 K E X -S-HEE . 575
. LZEm A, FEAEH T EGFR,ESRT, MMP9 4§ 4%
OFE S H B A RS B R I EE AR .
BALSE WL G 5 H T A ) AR DL SO
7 PI3K-Akt,HIF-1, estrogen {5 S i b K15 £ 534
SPAER 2 IR 45 58 R I S R AWE 984 i 53R 97 IR
JoT AR I 25 L 25 HR LA
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